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 Study Design.  Prospective cohort study with patients with chronic 
low back pain (CLBP) at primary care setting. 
 Objective.  The aim of our study was to identify predictors for 
transition from localized CLBP to chronic widespread pain in general 
practice. In contrast to the typically investigated risk factors, this 
study also focuses intensively on protective factors, which decrease 
the probability of chronic widespread pain. For this, we investigated 
the resources resilience and coping strategies, which are suspected 
as potential protective factors for incident chronic pain syndromes. 
 Summary of Background Data.  In primary care, about a quarter 
of patients with CLBP experience chronic widespread pain (CWP). 
 Methods.  Patients experiencing localized CLBP were included and 
evaluated after a 6- and 12-month follow-up period regarding the 
development of CWP. Potential risk factors (sociodemographic data, 
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 In primary care, about a quarter (25%–28%) of patients with chronic low back pain (CLBP) experience chronic widespread pain (CWP). 1 , 2 Wolfe  et al 3 defi ned CWP as 
pain in the left and right side of the body as well as above and 
below the waist plus pain in the axial skeleton (criteria of the 
American College of Rheumatology). 
 Focusing on pain syndromes, CWP is a particularly severe 
presentation of the disease, which is associated with negative 
consequences for patients such as decreased quality of life 1 
and frequent physical and mental comorbidities. 2 From the 
societal perspective, CWP constitutes a high socioeconomic 
burden. 
 Patients with CWP often report spreading of their pain from 
chronic regional (CRP) to multilocalized pain. This process 
has led to the pain transition hypothesis that has frequently 
pain characteristics, depression, anxiety, somatization), protective 
factors (resilience, coping strategies), and sample characteristics 
were assessed at baseline. Predictor identifi cation was done by 
multivariate logistic regression analysis. 
 Results.  The 1-year incidence for the onset of CWP among patients 
with CLBP was 23.8%. We identifi ed the 3 risk factors, female 
sex, long duration of back pain, and a high rate of psychosomatic 
symptoms, for the onset of CWP among patients with CLBP. Coping 
resources and resilience had no impact on the transition from CLBP 
to CWP. 
 Conclusion.  The results suggest that CWP is no independent 
entity but rather a particularly negative occurrence on a continuum 
of chronic pain. Processes of somatization play a major role in the 
development of this extreme. 
 Key words:  chronic pain ,  widespread pain ,  low back pain ,  primary 
care ,  pain generalization . 
 Level of Evidence: 2 
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been confi rmed in current literature. 4–8 Consequently, it is cru-
cial to understand which predictors are associated with pain 
spreading in order to unravel the underlying mechanisms and 
to develop preventive strategies. 9 
 A systematic review by Larsson  et al 10 detected 14 studies 
that examined the onset of CWP among patients with CRP 
(pain generalization). Pain generalization occurred in 18% 
(minimum 9% to maximum 25%) of the subjects. 10 Identi-
fi ed risk factors were female sex, higher age, family history 
of pain, depressed mood, and pain sites. The data were based 
on 6 studies, 5 of which 4–8 were population-based prospective 
studies. These 5 studies evaluated the course of patients with 
CRP with a focus on other aspects than the transition ( e.g. , 
pain status in general: pain intensity, pain disability). Only the 
patient-based retrospective study by Kindler  et al 9 aimed to 
study the transition from CLBP to CWP. The authors describe 
a transition rate of 25% in patients with CLBP, a fi gure which 
is in accordance with a previous study by Lapossy  et al . 11 
 In summary, there are only few population-based studies 
evaluating the CWP transition from CRP in general, even less 
from CLBP, and no studies using the primary care setting. 
However, CWP incidence is high among patients with CLBP, 
which underlines the relevance of the problem. 
 The aim of our study was to identify predictors for tran-
sition from localized CLBP to CWP in general practice. In 
contrast to the usually investigated risk factors, this study also 
focuses on the resources resilience and coping strategies. 
 MATERIALS AND METHODS 
 Design Overview 
 We performed a prospective cohort study. Patients experi-
encing localized CLBP were included and evaluated after a 
6- and 12-month follow-up period regarding the development 
of CWP (pain generalization). Potential risk factors, protec-
tive factors, and sample characteristics were assessed at base-
line. A detailed study protocol has been published elsewhere. 12 
 Study Population 
 During a 5-month period, 58 general practitioners (GPs), 
evenly distributed in rural and urban districts in the North of 
the German federal state of Hessen, consecutively enrolled all 
eligible patients consulting for CLBP as a primary or secondary 
consulting reason (inclusion criteria). The symptom “chronic 
low back pain” was defi ned as pain in the back area under 
the costal arch but over the bottom fold (with or without pain 
radiation) during most days ( i.e. ,  > 50%) in the last 3 months. 
Patients younger than 18 years, pregnant females, and persons 
with insuffi cient understanding of the German language or 
severe cognitive impairments ( e.g. , dementia) were excluded 
from the study. For the longitudinal analysis, patients with 
CWP were excluded after baseline data assessment. 
 Data Collection 
 Patients who gave their informed consent got the fi rst ques-
tionnaire (T0) directly after consultation and further follow-
up questionnaires every 3 months (T1–T4). GPs’ recruitment 
performance was monitored in 2 random quality controls by 
trained clinical monitors. 
 Baseline Measurements (T0) 
 The questionnaire included the following physical and psy-
chological parameters as potential predictors for the onset of 
CWP (for detailed information see Viniol  et al 12 ). 
 Pain Characteristics and Sociodemographic Data 
 Pain localizations and consequently the defi nition of CWP 
were assessed by the “body pain drawing model” as proposed 
by  Pfau et al . 13 Patients indicated areas of pain on a body 
scheme. 
 Pain characteristics and sociodemographic data were 
collected with the “German Pain Questionnaire” (offi cial 
pain questionnaire of the German Association for the Study 
of Pain 14 ). We used the modules duration, characteristics, 
course of pain, sociodemographic data, health care utiliza-
tion, and medication. The questions cover the following 
aspects: sociodemographic data, subjective pain description 
and perception, factors of pain alleviation and exacerba-
tion, disturbance as a result of pain, subjective pain model, 
screening for depression and anxiety disorders, health care 
utilization, as well as medical and psychological comorbidi-
ties. Nagel  et al 15 showed good validity and reliability for 
the questionnaire. 
 The severity of chronic pain (CP) was measured by 
the “von Korff’s Graded Chronic Pain Questionnaire.” 16 
The severity is built up on “pain intensity” and “pain-
related disability” (internal consistency of subscales:  α  = 
0.68–0.88). 17 
 Comorbidities 
 We used the “Self-Administered Comorbidity Questionnaire” 
to ask for the 14 most common diagnoses (high blood pres-
sure, heart disease, asthma, chronic obstructive pulmonary 
disease, ulcer/stomach disease, diabetes, high blood lipid level, 
kidney disease, osteoarthritis/degenerative arthritis, rheuma-
toid arthritis, osteoporosis, cancer disease, depression, and 
other psychiatric diseases). 18 , 19 
 Psychological Parameters and Patient Resources 
 Psychosomatic symptoms, which typically accompany func-
tional dysfunction, were determined by the somatization sub-
scale of the “Symptom Checklist 90-Revised” (SCL-90-R). It 
is a commonly used psychological status symptom inventory 
for psychopathology (internal consistency:  α  = 0.81). 20 
 We used the “Hospital Anxiety and Depression Scale” to 
screen for anxiety symptoms and depression (internal consis-
tency: anxiety  α  = 0.80; depression  α  = 0.81). 21 , 22 
 To detect coping resources for back pain, we used the 
“Questionnaire of coping resources for back pain” (FBR) 
(Fragebogen zu Bewältigungsressourcen bei Rückenschmer-
zen) from Tamcam  et al . 23 
 Resilience, as a further protective factor, was measured by 
the German short version of the “resilience scale” (RS-11) 
from Wagnild and Young (internal consistency:  α  = 0.91). 24 , 25 
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 Follow-up Measurements (T1–T4) 
 To identify incidental CWP (primary outcome) by screening 
for pain generalization, all participants received the body pain 
drawing model quarterly. We also assessed health care utiliza-
tion and medication after 6 and 12 months. 
 Statistical Analysis 
 As a fi rst step, we looked for differences between patients with 
CLBP and CWP with regard to each variable under study 
( Table 1 ). We used Welch  t test for normally distributed data, 
the exact Mann-Whitney  U test for not normally distributed 
or ordinal data, Fisher exact test for dichotomous data, and 
a  χ 2 test with simulated  P values for categorical data. Logis-
tic regression analysis was used to model the development of 
CWP during follow-up. We dealt with missing data by using 
multivariate imputation by chained equations 26 technique. 
Imputed values were checked for plausibility by comparing 
plots of imputed and observed values and plots of their dis-
tribution conditional on propensity scores. 27 We then ran our 
logistic regression model with each of the 20 imputed data 
sets and pooled the results accordingly. 28 Separate estimates 
and standard errors were thus combined to overall estimates 
with standard errors, confi dence intervals, and  P values. We 
reported pooled goodness-of-fi t measures (Nagelkerke’s R2 29 ) 
and the Akaike Information Criterion. 30 Regression coeffi -
cients were interpreted in terms of their corresponding odds 
ratios (ORs). Predictions in terms of probabilities to develop 
CWP are represented by conditional effects plots. All analyses 
were carried out using the statistical software package R. 31 
 RESULTS 
 A total of 58 GPs (20.4% response rate) participated in the 
study. GPs collected 746 eligible patients reporting CLBP dur-
ing the recruitment period (11.4 patients per practice on aver-
age [SD: 10.5]). Of these, 655 patients gave informed consent 
and completed the baseline questionnaire. Eight patients who 
did not fulfi ll the low back pain criteria according to the pain 
drawing model were excluded from the study after baseline 
data assessment. In addition, 163 patients were excluded 
because they already had CWP at baseline. Thus, 484 patients 
with CLBP were included in the subsequent cohort study. Of 
these, 432 (89%) participants completed the whole follow-
up including 4 measurements (52 dropouts). Nine partici-
pants were excluded after completion of follow-up because 
they reported no pain at the end of the study. Finally, data 
of 423 patients were included in the analysis. The fl owchart 
( Figure 1 ) presents a detailed presentation of recruitment per-
formance and dropout reasons. 
 The 1-year incidence for the onset of CWP among patients 
with CLBP was 23.8% (103 patients with CWP out of 432 
patients with CLBP to start with). 
 At baseline, participants were 56.6 years of age on aver-
age, mostly female (57.7%), and 77.1% of them were living 
with a partner. The majority of participants passed a 12- or 
13-year lasting education (51.1%) and were employed during 
recruitment time (53.9%). The nonworking participants were 
mainly retired (66.5%). Regarding pain anamnesis, 64.1% of 
the patients had pain for more than 5 years, and a quarter of 
patients (27.2%) were experiencing the highest severity grade 
of pain.  Table 1 shows further details and descriptive prop-
erties of patients who developed CWP during the follow-up 
year and patients who did not. 
 There were substantial differences between patients with 
CLBP and CWP ( Table 1 ) with respect to sex, age, pain 
duration, health care utilization (number of consultations 
and therapeutic strategies, and surgical interventions prior 
to recruitment), number of Self-Administered Comorbidity 
Questionnaire–diagnosed comorbidities, somatization, resil-
ience, anxiety, depression, and cognitive strategies, as a part 
of the coping resources. 
 Multivariate imputation was performed so that data on all 
423 subjects were available for regression modeling. In accor-
dance to our hypothesis, we included 9 independent variables: 
descriptive characteristics (age, sex, employment status, rela-
tionship status), potential risk factors (pain duration, somati-
zation, depression), and protective factors (resilience, coping 
resources). The resulting regression analysis identifi ed the 3 
predictor variables, female sex (OR: 1.95,  P  = 0.01), longer 
duration of back pain (OR: 1.37,  P  < 0.01), and high rate of 
psychosomatic symptoms (OR: 2.21,  P  < 0.01), to be signifi -
cantly associated with the onset of CWP among patients with 
CLBP. Protective factors (resilience and coping resources) had 
no signifi cant infl uence.  Table 2 shows the detailed results of 
the logistic regression analysis. The proportion of explained 
variance of the model according to Nagelkerke’s R2 was 0.15 
and the Akaike Information Criterion was 444.06. 
 Results from the logistic regression analysis are also repre-
sented in terms of probabilities to develop CWP as a function 
of either duration of back pain or somatization, both strati-
fi ed by sex ( Figure 2 ). These conditional effects plots address, 
for example, the question on how is the probability of a 
female who experiences back pain for 2 to 5 years to develop 
CWP, compared with a male who experiences back pain for 
more than 10 years. As shown in Figure 2, these probabilities 
are approximately equal. Variables for the plots were chosen 
because of their signifi cance in the logistic regression analysis 
( Table 2 ). 
 DISCUSSION 
 To our knowledge, this is the fi rst study investigating predic-
tors for transition from localized low back pain to CWP in 
general practice. The 1-year incidence for the onset of CWP 
among patients with CLBP was 23.8%. We identifi ed the 3 
risk factors, female sex, long duration of back pain, and a 
high rate of psychosomatic symptoms, for the onset of CWP 
among patients with CLBP. Coping resources and resilience 
had no impact on the transition from CLBP to CWP. 
 The association between somatization, defi ned as “a ten-
dency to experience and communicate somatic distress and 
symptoms unaccounted for by pathological fi ndings, to attri-
bute them to physical illness, and to seek medical help for 
them,” 32 and CP has been described frequently. 33 Somatiza-
tion does not represent a diagnostic category but attends by 
an increased probability for somatoform pain disorders. The 
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role of somatization processes regarding pain generalization 
is still unclear. In the literature, 2 possible mechanisms are 
discussed: (1) somatization may be a consequence of CWP 
and (2) somatization may precede the onset of CWP. 5 Our 
results support the second hypothesis that the onset of CWP 
is a manifestation of a somatization process and plays a major 
role in pain generalization. 
 Although most pain studies assess the variable “pain dura-
tion” for description of baseline characteristics, it has not 
been common to investigate this variable as a potential pre-
dictor for pain generalization. Forseth  et al 8 reported that pain 
over a 6-year duration is a risk factor to develop fi bromyal-
gia among patients with pain who did not fulfi ll fi bromyalgia 
criteria. In addition, our data show that a longer duration of 
pain is a risk factor for the onset of CWP among CLBP, which 
contributes to the hypothesis that CWP is a consequence of 
long-lasting CLBP and no independent entity. 
 Several large population– and primary care–based stud-
ies across multiple geographic regions reported that acute 
and chronic pain (CLBP and CWP) occur more frequently in 
females than in males. 34–37 Beyond that, female sex seems to 
be a risk factor for the onset of CWP among patients with 
CLBP. 9–11 The results of our study confi rm this assumption. 
 There are discrepancies to the systematic review by Larsson 
 et al , 10 who reported an association of “age” and “depression” 
with pain generalization. However, apart from methodologi-
cal limitations, none of the included studies investigated the 
infl uence of somatization, which may have confounded the 
association of depression and onset of CWP. The prevalence 
of somatization in our study might also be higher than that in 
population-based studies because its defi nition includes con-
sultation behavior. 
 Our study investigated the resources resilience and cop-
ing strategies as potential protective factors for generalization 
of CP for the fi rst time. Literature shows that resilience and 
coping strategies are under consideration to infl uence pain 
in a positive way. From few cross-sectional observational 
studies, we know, for example, that resilient patients with 
Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
Invitaon sent to GPs (N=284)
Excluded  (n=226)
- Did not answer (n=203)
- Declined to parcipate (n=22)
- Other reason (n=1)
GPs included and iniated (N=58)
Paents reporng chronic low back pain 
at GPs (n=746)
Paents completed 
T0-quesonnaire (n=655)
Excluded  (n=91)
- Declined to parcipate (n=76)
- Withdrew aer seeing T0-form (n=15)
Paents classiﬁed as non-CWP at 
baseline (n=484)
Paents classiﬁed as CWP at 
baseline (n=163)
Allocaon (n = 647)
BL-non-CWP ﬁnished 
T4-quesonnaire (n=432, 89%)
Baseline - T0
T1 - 3 Months 
T4 - 12 Months 
Enrollment
Excluded
No pain at T4 (n=9)
Analysis
Excluded
- No lower back pain in drawing (n=8)
BL-non-CWP included in analysis 
(n=423, 88%)
Drop Out (n=52)
 Figure 1.  Flowchart of the recruitment performance. 
GPs indicates general practitioners; CWP, chronic 
widespread pain; BL, baseline. 
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knee osteoarthritis perceive less pain than their low-resilient 
counterparts with the same clinical fi ndings. 38 Furthermore, 
patients with CP with active coping strategies experience 
lower pain intensity than patients with CP with maladaptive 
coping strategies. 39 In contrast to our expectations, resilience 
and coping resources have no predictive value for pain gener-
alization. Ramírez-Maestre  et al did a parsimonious model of 
the relationship between the parameter resilience, acceptance, 
active coping, pain intensity, functional status, functional 
impairment, anxiety, and depression. 40 The results clarify the 
multifactorial interaction of these psychological parameters 
showing resilience to infl uence pain but to act indirectly  via 
active coping. 40 Primarily, resilience infl uences the mental 
comorbidities such as anxiety and depression. 40 We suppose 
that resilience and coping do not infl uence pain generalization 
in an already chronic stage but they might rather play a role 
in the onset of CP itself. 
 Selection bias, emanating from recruiting GPs or 
patients, might be possible in this cohort study. On the 
one hand, GPs could have missed recruitment because of 
high workload or other reasons. On the other hand, doc-
tors might have been more likely to remember recruitment 
in special cases ( e.g. , patients with higher disease severity 
or special characters). 
 Some potential participants (n  = 15) denied participation 
because of the amount of measured psychological constructs. 
This could have mostly deterred persons with limited endur-
ance and intellectual abilities. However, among the participat-
ing patients, dropout was rather low during follow-up. 
 Our resulting model of the logistic regression analysis 
showed a rather low goodness-of-fi t measure (Nagelkerke’s 
R2: 0.15). Most likely, this is due to the multicausal nature 
of CP, which makes it impossible to allow for all infl uencing 
factors. Furthermore, any additional factor adds only little to 
the model and thus would be hard to detect in a statistical 
analysis. We cannot rule out the risk of unknown potential 
confounding. However, we tried to focus on the main psycho-
social factors described in the literature and resource-based 
factors relevant for our research question. 
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 TABLE 2.  Results of the Multiple Logistic 
Regression (n  = 423) 
Risk Factors and 
Protective Factors
Regression Parameter 
(Log Odds Ratio)  P 
Odds 
Ratio
Age (per year) 0.02 0.06 1.02
Sex  0.67  0.01  1.95 
Employment status 0.13 0.70 1.14
Living with a
 partner 0.26 0.43 1.30
Duration of back
 pain  0.32  < 0.01  1.37 
Somatization  0.79  < 0.01  2.21 
Resilience  − 0.07 0.56 0.93
Coping resources of
 back pain  − 0.01 0.94 0.99
Depression 0.01 0.87 1.01
 Nagelkerke’s R2: 0.15 | AIC: 444.06. 
 Figure 2.  Conditional effects plots of the logistic re-
gression model. Probabilities of developing CWP are 
plotted against duration of back pain, stratifi ed by sex 
(upper part of the fi gure) and against somatization, 
stratifi ed by sex (lower part of the fi gure). All other 
variables of the model are set to their median value. 
Shades correspond to the 95% point-wise confi dence 
intervals. To be interpreted as follows: a female with a 
somatization value of 2 has a 1.5 times higher prob-
ability to develop CWP than a man with the same so-
matization value. CWP indicates chronic widespread 
pain. 
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 CONCLUSION: IMPLICATION FOR PRACTICE 
 Our study contributes important information optimizing the 
comprehension of CWP, which we interpret in the following 
way: 
 The results suggest that CWP is no independent entity but 
rather a particularly negative occurrence on a continuum of 
CP. Processes of somatization play a major role in the devel-
opment of this extreme. 
 CWP is a frequent phenomenon in general practice. Gen-
eral practitioners should be alarmed when observing the 3 
risk factors, female sex, increased duration of back pain, and 
a high score in somatization symptoms, among patients with 
CLBP. 
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